Multicolor fluorescence in situ hybridization (mFISH) assays are essential for a precise description of chromosomal rearrangements. Routine application of such techniques on human chromosomes started in 1996 with the simultaneous use of all 24 human whole chromosome painting probes in multiplex-FISH (M-FISH) and spectral karyotyping (SKY), even though the principle of mFISH was reported in 1989. Numerous approaches for chromosomal differentiation based on mFISH assays have been established, predominantly, to characterize marker chromosomes, but also in evolutionary biology, nuclear architecture, zoology and botany. The mFISH Homepage, which reviews all available literature at http://www.med. uni-jena.de/fish/mFISH/ mFISHlit.htm will be introduced here.
INTRODUCTION
The discipline of cytogenetics went through many stages of development, each providing more possibility for characterization of normal and structurally abnormal chromosomes [1] . Characterization of such chromosomes in humans is of high clinical importance and is the requisite condition for further molecular investigation aimed at identification of disease-related genes [2, 3] or positional cloning strategies [4] . Also, cytogenetic studies are significant for understanding the evolution of different animal species including Hominoids [5] . In the last 25-30 years, studies were accomplished by molecular cytogenetics, i.e., fluorescence in situ hybridization (FISH).
In 1969, Gall and Pardue [6] , introduced in situ hybridization, which, for the first time, allowed nucleic acid sequences to be examined inside cells or on chromosomes. However, because radioactivity has well-known shortcomings [7] , the radioactive probe for labeling was replaced by alternative labeling modalities or detection systems, e.g., biotin detected by binding to avidin coupled to a fluorochrome [8] . Pinkel and coworkers [9] described the FISH technique that could be applied to human chromosomes and very soon thereafter the first twocolor FISH study was published [10] .
We have defined multicolor FISH (mFISH) as the simultaneous use of at least three different ligands or fluo rochromes for the specific labeling of DNA (excluding the counter stain) [11] . According to this definition, the first successful mFISH experiments were those of Nederlof and coworkers [12] who visualized three differently-labeled nucleic acid sequences, simultaneously in blue [amino methyl coumarin acetic acid (AMCA)], in red [tetramethylrhodamine isothiocyanate (TRITC)] and in green [fluo rescein isothiocyanate (FITC)].
mFISH HOMEPAGE
Multicolor FISH assays have become indispensable for precise descriptions of chromosomal rearrangements, and studies including radiobiology, mutagenesis, inter-phase-architecture and chromosomal evolution. As the literature on this topic is huge, we created a regularly updated internet site in which all studies that apply mFISH are collected.
CONTENT
I have collected all the literature on mFISH and mFISH applications, and made the data available on the mFISH Homepage [11] , which was created and has been available online since 2002. All literature that applies mFISH approaches according to our aforementioned definition is collected from publications available to the author and from PubMed (http:// www.ncbi.nlm.nih.gov/sites/ entrez) and is arranged according to the scheme shown in Figure 1 . There are nine main categories: 1) Introduction gives basic information on the page; 2) Reviews lists papers that provide an overview on mFISH techniques and their pitfalls; 3) mFISH using wcps is subdivided into literature on M-FISH (multiplex-FISH)/ SKY (spectral karyotyping) applied in human Clinical Cytogenetics, Tumor Cytogenetics and Others; 4) Fish-banding summarizes all available approaches using human probes to achieve an mFISH-based chromosome banding; 5) CEP & SC-probes reviews all papers on mFISH that use human centromeric and single copy probes; 6) Additional mFISH contains human mFISH probe sets not fitting any previous category; 7) mFISH in animal and 8) mFISH in plant are put together under these buttons. The corre sponding subchapters can be seen in Figure 1 . Under 9) mFISH probes available in cooperation and/or at cost price from the author of this article are listed.
The mFISH Homepage [11] can be used as a source of information in many ways. It can provide an overview into the importance of the mFISH field itself by taking note of the sheer volume of studies that apply multicolor molecular cytogenetics. It facilitates the search for mFISH reviews and basics. Also, it provides all relevant literature on already performed mFISH studies in clinical syn dromes, special malignancies, mutagenesis, radiobiology, linkage/mapping, interphase-architecture and Zoo-FISH (Figure 2 ). 
BALKAN JOURNAL OF MEDICAL GENETICS
Liehr T* It is always up-to-date on technical developments and new probe sets [11] . It provides information on mFISH combined with immunohistochemistry, microdissection after mFISH, and alternatives to mFISH approaches. For FISH-banding [13] , the following probe sets can be used: arm specific probes, M-FISH combined with banding, the chromosome bar code, Rx-FISH (cross-species color banding), spectral color banding (SCAN) and multicolor banding (MCB)/m-banding (Figure 3 ). Single copy probes and/or centromeric probes are applied in many different combinations and various applications; mFISH sets using sub-telomeric or microdeletion syndrome specific probes ("MultiFISH" assay) were created as well as for gene mapping, prenatal, preimplantation and clinical diagnostics or tumor cytogenetics. Furthermore, mFISH using alphoid probes, was developed for different applications, e.g., characterization of small supernumerary marker chromosomes [14] .
While the aforementioned pages of the Homepage are mainly concentrated on human cytogenetics, mFISH applied in animals and plants are also included. Besides ~60 papers on mFISH using murine probes, also included are mFISH probe sets for Nasonia (Pteromalidae: Hymen optera), chicken, rat, dog and horse (see FISH-banding) were reported in at least one publication, each. For plants only one mFISH application has been reported in Acri cotopus (Figure 4) . In summary, the mFISH Homepage is a valuable resource for all working in the diagnostic and research field of molecular cytogenetics.
